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ABSTRACT 

This one of the outcomes of the work of ihe 
^Hassachusetts Evaluation Service Center fbr Occupational Edacation 
(ESCOE). Automobile -mechanics was selected as a test development area 
because of the uniqueness of its curriculum r being controlled by /the 
automobile manufacturers through competitive design and redesign of 
their products. Because of thex differences in manufacturer 
specifications and 'the fact that the function of the mechanic is to 
repair or replace* not to create or produce, problems were created 
which had to be overco^ in tes€ development. Hith this in mind the 
document briefly discus)^ test unit materials* a description of the 
test chassis and optional units* nnd the test item bank used. Each of 
these test units on auto mechanic; are divided into the following 
format for teacher usis: (1) test item— the task to be done; (2) unit 
section—piece of . test eguipment on which the item is to be 
administered; (3) actual t^sk— describes interactions which are to 
occur between tester and t^stee; (4) time — estimate of tiB:e required 
to complete the test task; (5) scoring— detailed criteria to be 
observed by the classroom teacher; (6) record — description of camera 
angles from which the completed task should be photographed for 
central scoring; and (7) record scoring— criteria instructions for 
the central scorer. (Author/BT) 
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The 1968 Anitnctmi-Tiu t the Frxi; t al Vocational-Tcv hnicai Education Mit 
mandated the development uf state-wfde evaluation systems for the admltMStra- 

tion ind operariou or j ck-rally st;;)ported vocational education* Parai/ei to 

"1 

this ma/.date the ResuarLh Coordinating Unit director for the Coramonwe.T(lt>i of 

/ 

MuSsaiiniscL is in lIic process ot completing some predesigh i ;v ir ies for 
the (Jevf I. pineui i-f a • • at ional-technical education management i;*^ ./maLion 
sysrrni. 'iv jy^y i li^. | .wii^sign of lliis system had m(Wi*d int(/ tl.f 1 y i i i'b i 1 i ty 
Stages ami specil iraLi' ;»s of ^he^systero were being developed, 

^ At t^iis stage ol ci velopment New York State, whicii already b(ad a* f ine 
central izecf testing program, became interested in the philosoph^ espoused by 
the Massachusetts sysL^n and joined in the funding of a more irttens^i feaj>i- 
illty tciot, which eventually became the source of the Perforinance Tost: De- 

■ ^ / 

vel^pment Project. The Kvaluation Service Center for Occupational Fdtuntii 



on 



(EoCOK) w.'is funded in Mily 1971 and was housed in Amherst , /Massac husetts / 1 o 

/ . ^ / ■ 

tcst^lii. ivasibiiiiy systems deveiopment based upon liho priru ipxcs of (1) 
locaJ v orarol and rlevel f>pmont of vocational curricula, f2) uaia-uased f oedoai k 
based Mpon tailurv-d perS^nr.ance tests, and (3) curr<rnluni desrr 1 {)t i or ^h^ough 
terminal behavii>i objeclives. The following report de^Ls with a .subcomponent 
of Lhu \'S(:y>L system wtvirh was designed to develop perfonuance tijsts as S(jft- 
ware supp rt for the ISCOE program. 

Whats ar . i hys of Performat^cu Testinje ' . - 

Perfernrinct L.-stinK is muru a new reality as opposed to a uk w -onrr pi ii 

educational testing. The concept (crows out of the need felt by rd i Ml- - . .c> 

•* \ 



. » . 



Uottce llu- .unwipl ltiluuiiii of u vocal I onnl 'objective may depend upon l^v djsvul- 
Vo|iiotu ol a pfjycluijiMitor «klii. thu raa«tc»rj[ of u lOgnato prdr«j*»^ t1«t-* ai qiiUtn^ • \ 
•of some f undamental I acts, and the developbeht of a i»artlcalaF ai;^itude.. Un?^ 

4tk« paper and pencil testa, which emphasise the meaiurement of We cognt%imj 

' \ ■ ■ ' ■ 

a8ii(ect.s-0ti the performance or obaervatlons^hich emphjaslse proces| and acti^ti 

■ ' ■ ' ' ■ ' '\ ■" ■ ' ■' " f ' " / ■ 

^«S|iBi^»on(;nt s , perforroanni twats- pqsaeiss the potential to meihurfe ilVw Jjiixtuirft >f 



behavior domains appearing in tha desired performance, Tlu^jierfuraunce tes^, 
can therefore be argued to of^er -a vall^ means of measuring ^Intended <)utcoi^«s^.?V, 
Second, perfon^ancc tests produce pr-educt records whlch^^tral) be stiJidle^-rl^ 
' teachers to dlagnosA the place intthe Instruction where a weakness may hdV« , 

occurred'^ aiding considerably th<^ir ability to analyze their Instructlonall 

./ t ■ ,\\ •■ • > ' ^ 

OMBthods.. Sinci? the teacher can detemline What aspects of the competency ar^ 

missing, he can trace theXpoint in his instruction where his objectives were 

not met. Also, since tiie Aroduct 1« iconcrece it can be kept longltudlnaUy 

-to analyze pupil growth at aif fertnt jsta^es^ of a multi-year progVam. 



V: • 



Third, the nature of th^ data jKr^ducad by performance 



testing \ontains 



, the flexibility demanded by jhe infirm^tion needs of ^ti evaluatio/i, system. 



'^he tests are constructed in onft-tq'-one corresppcide 



* J . 
i>ce to 



o stated objectives, 



thus enabling seledtlon of test co^bponents from a 'dij ta bank situation in such 
a manner as to' tailor the testing , to the madlBurement of a unique vet of aro*. 
grsm objectives. Since the tests are. objective specific, comparisons of smaU 

■ \ ■ ■ ' ' ' y ■ ' - ' ■ ' 

aspects of an Instructional prbgram^re pos||jlbl^. Since the tests are criter-i 



lon-referonced, skill, /attainment in a partictilar area of interest can be as- 



certained; he^iCe output of ^instructional pr|bgrams can be described relative 
to percentage of skill development. 



\ 



\ 
\ 



\ 



RcBtratnta. on T«8t Pevelopmgnt 



' 6 



i - • • Vie ileslgn of the perf^mance tastfi had .to takt- Into account both t»u> ^ 
4t-~^t|ii8Qphlcal and the opcrationll structure of ESCOE. At times both of these . 

•tVttc|ure8*8eryed^a8 roaCraining and occasionally frustrating l|»urdles thf ^ 
^cff^development teani* ^ - . ■ - 

' \ The 



philosophifcalihature of ESCOE provided the foundation of-^^ rinrfplftH >. 



^^hicii believed ti^have cdused the performance teyts to be unique. Since 
tkh« objectives wet^'ge/ierated by each local school, Several very siinilal^ 6i>f / 
lectives appeared fb» a single behavior within a subjeet. Dr. David Berliner, 
ndS^r with the Far West Laboratory for Educational Research and DevelopmentV , ^ 
invented a process to stat? these similar objectives into a sy-.thesizfed foWi 



accompanied by itAn changes providing for the unique characteris 
^^^ectlve. Thus, if enough objectives ^from different schools we|:e collected 
V to represent the curricula, by synthesising those objectives one 
at a statement of ail desirable behaviors within one curriculum.' 



ic;B of each 



could arrlve 




The raw Objectives based up6|i the curricula of each of the participating 
' . uchools were synthesized to i^uU^l e major behaviors within a currl^^lu^h 

/area. Hence, if the process worked ideally witt»^n a curriculi area a linear 
>, stet of behaviors was produced. The degrse tp^ which this process faUed|to 
produce such a li neat array of behaviors cbmprised the first major restfaint. 
If a singular listing of behaviors could not l»e gained, t^en singular tiat 

itons could not be written.. \ \ .15 

A second philosophical trincitle which developed Into a restraining, fac- 

n " ■ ' "^ 

tor was the decision to test 'only locally-maintainedXobjectlves within a ^ 
specif^ program. This ptlncipie ^ctually involved sev^pral implications forV'. 
testing,. First, a student would be tested only on the objectives maintained 



-vii- 



by thu. curriculum he wuiJ recalvlpg. Thoreforis ihc Levi iLemit had Lu Uo Uc- 
tcribad in a form indicating ^e-to-one cort'cflpondence with the aynthebUfed 
objectives to that the local/ teacher could^ select, only those itsns aaintaiiKMf . 
for his ooursd. This seleclk ion pattern, however, did increase bhe logical * 
atsumptlqn th&t ths^tlests popsessed high validlxy in regard^ to the coufiti * 
lor whicM they were dii^signedUo measure outcomes. Second, each item had to ' 
be indepejident Incite abilltw to be administe/ed , since ^rcviouK jr adjolftihg 
d not neipessar lly \bk administered wJ/th it, Xhis item in leaeiWence 



items wuu 
served as 
clutttorcd 
" \ The 



iith i\. This 

a restraint tu test development in that objectives cuu.u tu 



nto tasks involving several test i'^ms. 



C) ; 



hird re^*alnt involved both phi'^osophical and operatlohil as^iects 



In that ti/o forms 'of scoring werfy^pfeferred by the two coopfei/ating states* 
PhilosopHl :;ally, the state coordinators differed on the location of Scoring; 
this disagreement became a restraint to test development Ih that the Itips 
developed had to be scorable both in the local school and at a central tfitsjc. 
c«nter. Three forms of s(orin9 meeting this restraint were adopted, O^ith ' 
choice of ^oriiig form depending upon the nfture of the Individual H tern # 




Two or :he forms are based upon meeting the restraint with a single scoring 

/ ■ * \ 

process. The third form requires t^o different processes in order "to meet 

'the dual scoring/ r.estraint. « t 

' \ The scoring! approaches requiring only one process are (1) the caliper or 

mechanically scored formjgind (2) the selection of correct res]»oi>se f&rm. 

the methaninaliy stored approach| s«weral measured settings can be placed ih 

a test scoring kit; th^ student or teacher records by label which o£ the set- 

tings fits^^tile final product, key^of correct sett i,ng labels oan then bi* 

* ^ o / 

CeflTrred to, producing a dl^hotomous score for the prodiict in tcnns oi nizii 



I 



■tol«jri*ni'«>H. In the sduction of co 



root responae approat 



h, 'coi/rvt t l<Hi keys 



can be applied directly the atudfents' responses. In \oju Vases .<:tl.. r a • 
central office or an individual cVaiB room teacher can u^d/the keys. . - ^ 

ThcThlrd scoring form 18.1104 as simple, since tw<? typea of srorea are 
%LdteA t;o meet the dual-use restraint,. This tcorlnR form is nbteskltatoiJ .-^ : 
by the many tasks In the vocatyonar curriculum which /require expert observer 
judgient for the determination of perfcrmance quality^ The two types of 
'•coring ^needed for these it^s ar* (1) structured driteria for.observatiott, 
and (*2) pictorial rewrds (color-coded to facilitate central scoirlng). The 
•tructurecl criteria for observation coitounicate to the tether v^h^t aspects . 



/ 



of* the product to check irt order to Judge the pej^f orman</e successful 



Thei 



critW la would be used in t lass. In the pictorial scoring process, camera , 
.angles have been described which would alU P'olaroid pictures to be takenr ^ 
as records o£<the^ finished product. Color-troding thcj^T^ria checks wouli . 
enable observers in a^^entral location to determine ihe q.Aity pf the per- 
fortnance. 

liach of these three approaches provides a mea^s through which C^edil|4e 
and u'nbiased scores can b«i4»btained.l All of * the processes can be scored by 
itidividual teacherfi and used within k>K:la8sroom setting without the aid of a 
centraf scoring staeion.\The fourth restraint to test, development arises ay 
this point, since it is imjiossible to arrive at an immediately usable set of 
norms through the current scoring system at^d the dichotomous item response . 
withoi^t implementation of a propram designed to gather enough data to norm 
the tests. 

t 

Two oLher 'restraints were present throughout the test devolopra.'nt pro;- 
ect. both operational in nature. First was the quality and quantity of the 



bdij^vioral object ivcs/, rhemBelve^. Fow if any of tho curriculum arf«ift mvx^v 
full:y desrribedy and tthe tests developed are limited' to described curriculum^ 



tlrtijfp test areas, morje itenu} were developed and the syntheslzation process 

L ^ ■ r ■ 

to sharpen ^he syntheslsed objectives. In these cates 



His /repeated in order 
ttudh cuirriculian had belcn left undescribed and the fill-in process aided c<!)n^/v 
/ side^bly in >exp lathing the descriptions^ However, complettr and multiple 



sets of Items were not 



/ may be lacking in conleni validity In cases of consul tdnt-writSten itemSt-^m 



available from each school; therefore the ti^^t IJ^^i 




iba r^iprescntativc of js^v^ 



1 i I i * 



behavMrs, and* m^ hence be difficult^ to teat • 
se'gment o/ the previously unwritten curriculum.. ' 



or represent only a 'smail 
% j 

V. second oper^clonjal restraint wa6 that of time. Although the budget 

close deadlines in development work made time An 
ativity is sometimes esp<»clally €Vr^si^'i^^uncler 



was ^luail, the seripusly 

/ / \ 

lint .^^ f^r\i 



even, * ter restrai 



lieafiJi. ii-J within ihv constraints o^ administrative conflict. ^lIU, the ' 



/ 



X^ime ^iiricnsions were mut in terms of design. Since schools were ^ losea dur- ^ 
ing li.o Vri tical month oi .Hine, illustrations of some ikem^? of thi tests 
roiilu wot be produced; therefore only plans* item descriptions, nMcerials 
debcripiion!< and administration instructions could be developed; 
* 1\ lunal restraint . can be obs6rV6d.4n the language In which tin proposal 
was written. ]first» several terms apparently chang* in mcsunipe: of In rele* 
vance to the project once development began. One apparent change occurred 



in the description of sixteen tests for four areas. One te^st lo 



r/eac1^ 



level ^ 



of a curriculum area cannot be developed so ad to be equally re/evant to all 

schools. Since the schools maintain different objectives » di/fer^^nc ltum& 

/ / 

I / 

must be assigned^to each school, even on the'^ame le^el • }|v.'nce a ::u;re ap- 

I 

propriate process becomes the development of an item hank fr^m w)i; \\ taiioreci 

A 



\ 



-X- 



Hi' 



]■ ■■■3 



t««ti. .:..n>.^i! loped for .ach InJlvlJu..! ptogwi.. Sorond. the- . Im- -j'- 
^TSI^n;^ the differ..«ce. In nature „t curriculum requl^rcd .tl. t-r.-n. ,Kl,.d» ..• 
ol ,ryout». «klng the Unguw of the ^epoaal .«» .o-effe. inapproJrUte. 
^ tfom ot \i>» Te»t Df «<*lnn»«nt Ffolect ^- 

The daign ot thV te.t d.».lopi«.C>»J.ct Included ^t only tne go»l e^ ^ " 
^odVlnt te.t. a. products but aU, the goal of e'st.bU.hing feasibility of . . 
ih. tfs't develop.«.t eflort acto.. a Wond epectr- of voc»tional-occup.tlon.L 
curricula. For thi. reLo f «.r dif f.r«tf area, of vocational .^.rrVcula w«re 
aeUcted'tor'test develLent. 'iheaeiout area, differed In hyporhertcal 
difficulty of teat dcvelLent. ,T<«\,r«. choaen 'were machine shop. J^ood-'^ 
'working nM car'pentry. ^iW""""' fnd -u.o.oblle.»«:hanlcs. The „u,.^U 



flcult aihce' manufacturtijcs 



, mechanic^ area was hypothif ized to-^bc the most dif 
determined the currlcu l^. Vhlch therefore dlffercjl across ci^pejlng 



\/ 



turers. 

. The performance 'testi'viere hypothe.f»d c<^b^ Sufficiently flexible to 
fulfill rmny-purpo.es of 'a co»pr.hin.lv. «-aluatl«n s'yst-M Beca^ae of their 
proxlmlti^ to the dealred out5«e.. perfWm^c. tejits were hypothe.lied to; I 



aerve as (iratudenT^I^^n^i^^r^^Hqii^ ^) Hiawostir ' 

• inatt-nent. for the analyal. of instruction, (li criterion instrument.. (*). 
Maaures of classroom achievement, and (5) program success indptors. Each 

. of these uses has already been piloted to soi .1 extent. ■ ^ 

The performance tests as devei^ped have several applicatiar^onvenle^^^ 



liems are pari^lleled to synthesized objectives, computer 



.ERIC 



First; since the test ii 

..lection of teat It*., or ".ynof" cLp.rl.on of Items can be used a. a meth- 
odology for tailoring te.t. to In.trul^tlon. Seiond. ^Ince the ,onc,pt>.al 
frame, of th.'t..t. can be dWcribid. l.ch t..t h.. bullt-ln potential up- 



3ajting or ext^enslon by the c I aaW oom t each er . - * - ' , 
Problaaa Enequntered / ^ ' ' . 

t^roblama occurred trim thfae vlo^polnta. Tlrat waa the problem of ImcK 

.^ •• . ■ \ ■ ■ / ^ .. . 

of known direction, a handicap «;hlch often otcura In the area.df developiiint « 
'Sacoiid waa the problem of lack' of perfection -or completion jsf.the objactivtil 
I^Md aa raw materials for the ddvflopmel^t of teat Itepa. Thlrc/ ifas the prob'^ 

of CQntendlng with dual scoring teqwlrementa and wi^h several dlffai^itit 
kijada of program emphasis and structure. . ^ . / 

, ^ The first .^problem has been emphasised recently with the dfe elopQ.edijt work 
done on crlterlon-refcirenced testing.* pVom a conceptual point of viewk Che 
criteria prevloualf' used, to determine/the quality of norm-referenced testa / 
can no longer be used for criterion-referenced teaca. Since the geaaurttlfient / 
•tratiegy of the crlterlon4*referenced ceat and the f^arfonaance teat t?^ to da«* 
tecm^lne the poaaession of either a aklll oir the ea^ablllty to carry out W 
activity or procesa» the degree to wuich the teat differentiatea between 
adbjects. taking the testa does toothing to Indicate test quality. Unlike the\ ^ 
norib^re fere need teati in which aeaaurement strategy ia. to^diatinguiaK between / 
aub^ec^^, the performance test cannot be hypothasi^^ to produce large dil«* ^ ^ 

ferencea across siibjedts* nor can any spec ij^ic ^evel of difficulty be expecteda 

^ ' \ / 

Hence, average levels of difficulty and large 'differences between subjects do 



no^^ndicatev^ality of the performance teat. ; ^ 

' / ^ ■ ^ • ' 

In performapce taatinA| eqme'concepta of reliability at ill appear ua^f uli 

while others- a4>pear' to' have loatr their relevance* Reliability oyer time» /or 

test-retest reliability, is still meaningful, aa long as the time between teats 

♦ 

did not irfcltide opportunity for the subject to acquire the akill in quest ion aS^ 
since perforaance testa are dealgned so that 4ach item does not necessarily 



-xll- 



1 



V 



r«»fer tVilii same ski 1 J or activity, rellablUty indices dealing with hcmoger 

• ' ■ ' •■ • . ' 

^^'uelty of the teit tio longer appeal to bt* relevant criteria for test quality. 

■ • .J . ■ * 

The degree to which the items of a performance t^st cover the skilli of 

■ ail area and approk^atp actual required performances operates in a similar 
' relationship to the\ performance test as that of a prediction ItidGx.to a i><Jt3B- 

referenced ^est.|^is degreie of similarity might be camt)ared to the conclpt 
dV^ldelitv so ofK used in the recording induaftry. . * 

■ '"^ •"' ' ' ■ ■ . ' . • ■ ... 

' ' The; second problem area Involved the quallty'oF'^e raw Materials um4,. 
A'8 should be expectect, the synthesis process does not apply evenly. to all. 
areas ahd waR not applied with' the same consistency to each set of ottjectives. 
In the\ machine shop curr'icuiis^area, ,between 70 and.«0 percent of the |:6,nteti^. 
wasi desWibed by the objectives. These oMectiveS poasessid adequate depth* 
across skill areas* to enable the synthesis process to produce clear synthe* 

■'• ' ■ - . . .^ 

' sized objectives 'describing unique perfbrmances. The creation of itemp 

f ■ ■ ■ . " 

parallel. to the syntiresized objectives aftd possessing the independence and 
'. * • ' ■* ' 

flexibility require^ by the ilhi*lo8ophy of the system was a "ttraAghtforward 

/process i . ' . . . 

. In the woodworkiPt^ area, "between 60 and 7*5 percent of the content was 
described.. Unfortunately, the ^nthesizers of the raw objectives failed to 
produce .synthesiaed objectives which dealt only with single perf ormancei. 
Instead, the raw objectives were synthesized by similar or related behaviors 
and the product of thlf process was a matrix of similar performances' (rather 
than a single performance) with several form chAng^ denoting diff erenres in 
conditions and extents across schools. Since these products ieemecf usable, 
the decision waa made to produce a matrix of t eft items generated in one-to- 
one correspondence to the performances included in each syntfiellzed^obj active. 



\ 



TIlia UuciHioh Was ^hu Huurcts 6 C some timQ lout due lo 'the expanU«[U aunibur \>i 
tent items which had to be written; however, this incxease in itme was - 
.companled by a large increase In test specif icltyt which Increase^ the deft ie 
to which the performance test can be tailored to fit a given Instt^jLtctlonal 
progran^ without^^any noticeable loss of efficiency of the iton banking oroceee. 

Du0 >o the variance of material and the llmxted scope of the obj'ectivee 
dev^]^p^d fpr .the electronics currl^culiu^ area> a decision was made to rewrite 
nmiiy of the synthesized objectives.' For more than one*half of the contract 
period^ !two of the test dev4lopment team mombers struggled to find a format 

' • ' ''. ■. ) . ■ 

within which the scope uf the electronics curriculum could be described • By 

\ ' ' ' ' . • ■ ' . 

Expanding the* number of <::onditions it wa& found that classes of performance 
-could be described by synthesized objectives. ' HeKtee» through considerable . 
redesign and, a dntall set of ''compromises of the- synthesis process^ involving 
uni^eness of performances ai\d^^llowance of performance form changes, subi^ 
collections of electronics crbjectl'^eflr could be Vritten whibh would a0^w 
test 4^velopment along similar conceptual lines as those followed in the 
development of 'the machine shop test. Results of the test developfiRept elf*-/ 
fcrt again produced item ^ankst as in the two previous test areas, with the 
items possess Ijtg" similar relationships to the synthesized objectives. 

In the area of automobile mechanics, less than 50 percept of the content 
was described by the raw/ objectives.^ Many of the subdivision^ of content were 

- ■ .. . ■ / " . ■■ 

too sparse to allow for the development of syhthesised objectives. In addi* 
tlon, the synthesis process applied seemed irregular across blocks and units. 
The level of abstraction of behaviors described by the raw objectives and the 
intisrdepend^nce of the performances raise questions concerning the appropri- 
ateness of the synthesis process fh this area. Certainly, the limitc'd number 



of usable ,synthe8i2ed objectives and the necessary revisions of the existing 
bWeCtirve^ made the decision \to respite the objectives essential. Revision 
of the cur ri'culvun descriptions Vere n^de in relationship Co the Job orlanta-- - 
tion of the curriculum. Tfeat Items w^e written around standard mechanics 
tasks as descr^ijjfiji In the autdmobile mechanics .curriculum. In some of tliiit 
items, synthesized objectives are tested in a format which includes a clUtter 
of.^e objectives provided by-the |:SCOE system. In other Items, only:parts . 
of ESpOE-produced objectives are included in the new synthesized obfectrves 
being tesi|rd. Once a test Item %ias b^en constructed, the prpceds can be "^^'^ 
versed so that system capability as achieved in the other three test arew ■ 
can be gained. Because of their tim^-x^onsaming nature," taski in the cMtirlcu- 
lum*"8uch as disassembly or reassethbly of^a^otor or transmission were riot in- 
cluded as complete test items. 'Instead, either sample tasks extracted from 
the large unmanageable task o(r written or plo[torial selection items were 
created to test thesu phases of the( currlculuta. y ^ * - 

The third probian area encoun^e tad was the difficulty involve^ in the 

I ' . - . ■'" - 

existence of two separate scoring requirements and in the time limitations 

of the test development project. It was not always possible to produce useful 

in-class scoring of the performance item and,credible, objective centralised. 

■ ' . ' ' ' ' 

scoring of the 'performance thrpugh application of the same scoring process* . 

Therefore some items are suspected to produce more useful scores in the class- 
room than in a central. scoring situation, while the ieverse is suspected ci 
other itans. Only time and study of the tests can /alter or affirm these sus- 
picions. It is unfortunate that systematic refinement of the woodworking, 
electronics, and automobile mechanics tests is not planned to occur along 
the same lines as those appllfd to the machine shop test. 
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The following report includes d«velopmW and fjleld testing ptocedures» 

^. V ' ■ * ' ■ • ' \ 

item bank descriptions, recooBnended analysls^rocedur»s aiyd uses £or bhe €|f 

. . ' ■ ■ . \ : ■ 

th°« four test areas briefly described -above. \ 



/ 
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/ 

/ 
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ERIC 



' ' i 1 • ■/ . . 

Automablle oK^chanlcs was se^efcted as a tesC development area becauile qlf / 

j^e anlqueneas of Its curriculum.; Unlike many of the vocational curricu]|Un / 

• !''■'■''■ ■ ■li-i 

areas, the a^utomoblle mechanics curriculum Is actually controlled by thii| | 

automobile manufacturers through competitive production design and reddyign 
\ ' . ■ _ ' i ■ ! 

of^ their products. For example, In a give'n'year the Jbraklng system asi^bly 

design 'Of any two automobiles produced by, different manufacturers ma/ v#ry 

significantly. This variance may Involve different locations of Indiviiluillf, 

Components, variance in size or. shape of thes^ components, or dlffercncis ; . 

due to special manuf actui^er's features built within the, system. The btaH«l. 

o . ■ " • , ' 

may require different sized brake B\^oe^ or diffjerent locations of brake; - 

V , '' ' ■\ \ • ■ > ■ 

shoe connection springs; or the difference may be in type of braking sytt«l|f 



used-^disc brakes, power brakes , sell[-ad justing brakes, or standard bjraltea* j 

: \ ; • ] y: ■ - . • / K 

Similar differences occur across all {parts of the automobile/ 

■I . i ^ _ , -■ 

These differences in manufacturer specifications usually occur within 
year and across models. Yet these differences r<lpresent only piart of^this 
problem In autcmoblle mechanics^ where automobiles ranging fropA four ^ 
five years old atf well- as newer teodels are canunonplace on the road and 
the shop. T0n^yeil(r«-old and older mode are used as .second cars » producing ' 
not only differences across competitor's and across models of various slaea 
and costs I but also differences across generations of the same automobile* 
Ofteh^these are the differences which appear most difficult to handle^ln 
currlcaluffl' development . E)(amples^^f generation changes can be seen in such 
recent changes as emission controls and bvunper modlf ications. 

) In addition to the differences built into t hi raw materials with which - 



autoniobll^ mechanics muat work, there is another unique^ atpect of the cdr*\ j 
ricMlumj Ue taak of the mechanic is not to create of produce, but to X^p^it 
or teplacf . Hence the->mechanic must deal with a 'product already poaseMtng 
shape a^id function. Somj|hing is wsong wit^ the produtt and the mechanic 
must determine what is wrong, decide upon the most appropriate correc^iw 
route, and make Vhe necessary repairs or replaceorents. This set of ^ftir^ 
tions builds into the curpiculuB su.ch unique problems aSv^location of mal- * 
funttiojiing autwoblles upon whicW to teach or creation of basic moduli,,; 
closely simulating , the automobile, to use as instructional models. Tht 
troubj^ hooting and repal^r aspects of the curriculum ^ke the conduct of 



any one task, a multi-skill performance rather than a single skill perfor- 
mance. Theref oW. ^ahy of th# objectives become so related that some te- 
quire the completion of preVe^l»i**^4e^ before they can be atttnpta'd 



Test development 



The currituluto diff^itences of the automobile mechanics area creat 



problems which had to be»,overcome in test development. These problsms 
times slowed progress and at t^es forced the developer to deviate from 
normal procedures in order to overcome hurdles. 

Automobile mechanics was selected as a test development area becaMSe 




attempts at test development followed 
tests were fom^ulated. beginning with 



of its anticipated difficulty. FirVi 
the same lines' a J. ong which the other 
an analysis of, the synthesized objectives; This beginning was not a fruit- 
ful as had been itoped, in that the sjnthesiaed objectives were not uniform 
in abstract io/.levels or in defth (nunber of replications of a task' across 



((schools);' 

Per^ps so^e of the lack of progress was 4ue tp the anticipated dtffl* 
culty; 'dhother factor, may h^ve been the feeling that a desirable 't#st was 
, already iin exlsti^nce In the field. Logistics was probably atlll anothe^' 

■• ^, factor t btijcause of the absence of appropriate equipment and procedures 

■ ^ / . ' i. ■ f~- - ' . , .. , ■ - .• 

thJ?bugh which the test might be administered, in ord^ to minimize the V 

— "Y--- - 7 :v. - -- -v^- 

* ' fntlclpated problems, a search ^f existing periorinance tVsts was made.^,/ . 

7'^The sear^ch included contact with the evaluation center at Ohio State Uni" 

W varsity; qontact with James Pophmi's behavioral objectives batek; review 

and contact ylth the wotk of ThcAhaa Baldwin at the University of JLllino^lil^ 

and reviews e^} research literature, literature of companr^^d^ting insti^'- 

— —.tlpnal m«^e|cial8 for the automobile mechanics area, and) literature t>f^.e«r^ 

tlfieatldny£|g«ncletts The review dlacloiied a vary wall^canstructed multlf^la 



jcholceXteit used t|3* the National Automotive XBchnicians' Certification Teajt 

the National Automotive. Technicians* Asfociation. Some components of 
this test seem appropriate far testing tlme^eim^euming tasks such as trans^ 
mission assembly.^ \ , 

Three simulation units were found to be potentially useful in testing* 
One such. y nit focusing upon lighting and carburation is^ prepdred^and dis- 
cuesj!id^ latjer in this report. Two other units worth mentioning are (1) the 
Snap^On ignition system simulator^ Which will allow for the wirlng-in of 
Various deficiencies to be located and repaired by the atudtent; and (2) the 
Clayton Compa<iy /^otor unit» whic^. is prewired to affow the wlring-»in of 

■ / . ■ ■ ■ ^ 

engine problems,' to be located and repaired bv the student. Both units al- 

I . , • • 

low for the tetftlng of several diagrU^Btlj: and replacement skills with In- 

structqr contr^ol and with a high degree of realism. Costs of both units 



Sieem excessive i,however ($488 for th^ Siiap-'On unit and $6800 for the Clayton 
unit, whicn Includer a ,Falcon enginei). A total set of^ test aqulpment and 
the optional units as dea'diribed in tjie following sections would cost lesQ 
than .these two units. \ • \ 

Following the search for exlating\ testa and after .attempting to begin 
i»lth the objectives, a move was made toward standard mechanics tasks «• « 
bsginnii« point for test development, ui^ing one standard task as a tea£ 
Item, a unit of equipment coijild be constriicted-^upon whl^h the task could be 
cdnpleted. This change of strjacture eased \the concerns of the test devel^ 
opment team* regarding i«M:k of equipment on yijioh' to test, and served as, an 
organizational device which prevented the problem of yelated objectives 
yfrom Interfering with the description of test-like pvents. 

Once a series of test-like events had b^n described, testing equipment 
)uld be designed upon which the events could \be made to occur. In discus- 
sing each of these events, grading procedures iising colorrcoding for parts, 
replacanent and Polaroid pictures as event records were developed for a 
large percentage, of the synthesized objectives. The synt^iesized obJectlvSs^ 
were then compared to the test evfeiits; and a surprising one-to-one relation- 
ship was found to be possible, allowing- the test events td be used within 

the ESCOE system. \ 

Only a few of the synthesized objectives could not be testing through 
this format. The untested objectives fell into the area of assembly or 
disasa^bly of motors or transmissions (because/of the time required and 
the equipment needed), the area of parts replacement where parts ronoval 
results in the destruction of an expensive automobile component (such as , 
the replacement of a muffler), and the area of parts repair requiring mal- 



functions which cannot be built into parts without affecting the entire 
vetiicle. 



^^8t Unit^ Materials 



Parallel to the baste @SCOB nhiltfaophy that the behavioral objectives 
developed by itndl^iiijual area tethers will hWe\ more Instructional >yalldltyj, 
the test developets feel that/a similar phllos^imhy should bperate In autd- 



moljlle mechi^nlcs. In orde^ to preserVe this Inslructional vAlldlty,' It Is 

■ i * 1 \ 

recommended that the students be tested in the shioa in which they were 



taughr» upoif^.^the slune equipment oh which, they we^e.; taught « iGind on models ' 

J • - y 

very slmilafVo thos^ used in their dnstructioni The We 
transfer Is ho^ for, but care must-b^ taken that . the test events jdescrlbed 

r ' ^ ■ ■ \ ■ 

tare fair to eachj program. - 



levelopers agree that 



A ■ 

along B^fCM operate 



tonal 



Therefore; along th^ese philogopHlcal lines and 

' I h 

lines not yet discussed, it is re^bdbended that $ach school Aiild its own 

y •' ' . ■ < \ ' . t \ 

set of test equipment androptional tesclng units< as described. \ This recoto- 
mendation is based uplon concern for operational hasards and upomcost con* 



\ 



sidetatlons. If either atudentV or test equipment had to be move\| to a 

testing sit^ other than their own ^hop» the system would be required to 

tolerate a large ^variance In testing times or test center deviation* from 

Instruct lonsal settings. Costs pf moAng either students or equipmei\t would 

\ / ' .. .■ . 

be a continuing_f3q[^ense and would eventually become prohibitive. 

/ ' 

Additional advantages can be gained from thia construction of suchXinics 
in that they ciin be used for InstructionV Testing can be scheduled over\«the 
local shop ^lich that it would not become reactive. Manufacturers* equipnLnt 
roost appropriate to the instructional goals can be used by the LEA, prevcHt- 



>i . ■ \ . . . ■ 

Ing An additional tes^ting bias. * , t. v 

Both the chassis unit and the brake unit would costLj^gs s th an $I,OOO.QO. 

> ■ .. * ■' 

TWO additional chassis units with Increased options could raise equipment ■ 

■ > ! 

,i . \ 

cost to $3,000. %■ 

Test units described In later pages represent the basic untCs upon 4^- 
whlfih the test events h^ve been prepalrediV The brake unit has standard ] J.- 
shoes and a double cylinder, Optldnal units cQuld bg designed In a similar "^^^ 

manner and might Include: disc brakes^ self-adjusting brakes, power brakes i 

■ ■ . ' ' ' 

and other options based upon different typeis of braking systems.. Chassi;% / 

options Include an eight Instead of six-cylinder engine, ^rutomatlc transmission 

V ^. ■ . ■ / " 

instead of standard » a fout-barrel carburetor rather than standard, and ' 

% • ■ ' ■ .-. \ - / 

dlmilar alternatives. y / V 

■ ' / . 'I' 

The primary test chassis Is described in the following; pages. 



\ 



, TEST CHASSIS 

Bate Vehicle ' . ' ' 

J • " 

196J-68 Chevrolet, 283 C.I. engine, standard trana'mlBalon. 

p The general popularity of this vehicle maizes It a reasona'ble candidfta 

to be tliaed as a test vehicle, both from the standpoint of Its educati^onal 

qualities and by virtue of Its availability. However, there Is no liopllca- 

tlon ln[tended that this selection be Imperative. 

Body ' 

It Is auggeated that the major portion of the body be removed to pro- 
vide unhindered access to the various mechanical assembJ-les on which teatjng 
may be performed. Essentjlally, only the c^^^llng port loi^ will ^IroDaln. 

Chassis \ 




Some components of the chassis could be modified by Installing ^toon* 
biles from other manufacturer brands of vehicles, thus adding to ItsXteting 
versatility. 

Conversion Plans - Body 

^' Remove all doors and hltiges, seats, carpets, wlnishleld, hood,^ 

■. " .. ■ ' i' •. •-' ■ \ 

front fenders," and j^rlllj Radiator shell should remain In place (save 

headlamps). 

2. Remove fuel tank and save for later replacement. 

3. Pull rear lamp wiring harneas through body from rear towards front 

' -. ' * 

and protect at cowling area for reinstallation. • • 

4. Removft body mount bolts except those supporting cowling and radia- 
tor shell. ^ ' 
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5. .Cut roof su^oft? at windshield opening level with dash. 

6. Cut floor at toe*board Joint areA across full width of body. 

7. Lift loose body unit from vehicle. 

\ < - . . . . ■ .- 

<«otweralon Flans " Chassis 

' li Clean complete unit by appropriate means to remove oil and grease 

deposits. - \ , 

2. Remove rust and scales from complete unit (scraper, wire brush* 

sandpaper, sand blast, etc.) ' 

3. Convert one rear brake to Plymouth: '■ 

a. Modify backing pljate by redrllling mounting' holes as deeded. 

b. Modifications to drum include relocat4.ng lug bolt holes to 
fit exisjking lugs in axle flange and cutting away .portion of outer wall of 
dvim to permit view of InteniaJl parts. 

4. Fabricate metal braces for supporting fuel tank. 
5.. Fabricate braces to support radiator shell. 

6. Mount headlamps onto existing radiator shell and bracing. 
~ 7. Heat Trbm welding torcih can be applied to front coil springs to 

/ ■ •• 

}ower the vehicle. / . 

8. Paint entire chassl^ in various colors sox^at color-coding may 

be^effected. --^r:^.- 

■ ' ' ' / 

9., Fabricate bracing for Installation of taillamps. 

^10. i Ihstall wiring harness to connect headlamps and taillamps. 

11. Fabricate bracing fot installation of seats. 



' OPTIONAL UNITS 

Spveral optional test, units can be uaoct to expand tho capability pi 
|he basic units without the construction of optional ch^asais unlt^^« Th^ 
optional subtest units are the following: (1) thy lighting board, which ( 
contains typical circuitry; (2) the carburetor i^lt, which allows i^r -.^ 
wired-^ln carburetion problems; and (3) optloif^l motors mounted on 
blocks. 

' s 



I 

t 



BRAKE UNIT 



The brake mockup unit available 'camniercially provides a practical 
facili,ty for learning as wel% as for testing various functions of this 
subject area. A |lmllar unit can be easily constructed from us6d ;coiapo* • ;^ 
lidnts (removed f rom vehicles which h^ve been tfken 6ut of service) pJ^'*« * ^ 

few pieces. of scfap iron. ^ ; ^ 

The fDllowing construction directions are based on the popular Baiidix^ 

self-adjusting brake design; 

1. From a piece of 5" or 6" channel iron, fabricate ft mou^t for the 

._ \ ■ - . ' ■ '. ■ 

dual master cylinder artd pedal assembly. , • ' 

2. Next to this assembly on k board 2" x 10" x 2*. fabricate a sup- 
port to hold the front spindle; backing^plate. and dj^um assembly. 



3. Care sh^ld be tak^n'to allow acceai to the adjusting hole if 

provide^ in backing plate. ^ * , 

' 4. Connect hydraulic lines. One line should be plugged, or attach 

r 

to another type of brake unit on tiockup unit— such as a dfi^sc brake. 



/ 



/ 



. Test Item Bank - 

" • . . t ■ 

E^ch of the ^est ev ents for the automobile mephanlcs curriculum iTrea is 
^^wrltteti in one-to-one corieepondeuce with the syn^tieetiet) objectives (eM&ept 
for those objectives which currently do not fit the testing design). Theee 
test events are described, in the following format: (1) TEST ITEM— the CMk 
^^,to be done; (2) UNIT SECTION— piece of test equipment on which the item :1a 
to be administered; (3) ACTUAL TASK— descrlbds interactions whi^h are to \ ' 

occur between tester and testee; (4) TIME— estimate of time required to 

• ■ : . , " . ^ 

cuQ*plete the test task; (5) SCORING— detailed criteria ^^^^J^e^observed by 

the classroom teacher; (6) RECORD*-description of camera ^gles from which 

* '\ ♦ . ■ ■ . 

the completed task should be photographed for central scoring; and (7) 
^""ICECOKD SCORING— »cr iter ia instructions' for the central scorer* 

The.autpmpbll^S|ne^ test item bank is presented in the following 

pages. 
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BLOCK 01 Power Train 
UNIT 01 Engine 



TEST ITEM! 
UNIT SECTION: 
ACTUAL TASK: 

TIME: 

V 

SCORING: 



RECORD: 



Test cylindar corapresaion, wet and dry. 
Engine on ch^iss^s/stand* 



Both dry and Iwet cylinder tests must be performed, 



readings recorded 



1 



\ Hour 



Instructor inspects 

1) To see that all safety precautions are observed, 

2) To s6e that readings are recorded correctly for 
dry test. 

3) To see that wet. test Is performed correctly ^ 

4) To see that rea^dlrigs are recorded correct ly for 
wet test. 

View of recorded test readings. 



.RECORD SCORING: Recor4ed readings indicate cctopression. tests, both 

wet and dry* 



4 ^ 



BpOCK 01 Power Train 
UNIT 01 Engine 



r ' 



TEST ITEM: .« 
Whit SECTION! 
ACTUAL TASK: 

TIME; 
SCORING: 



( 



Replace mojtor mounts < 
Engine onjchassls. 



Color-cod^d part myst be Installed to replace opposite 
color-coded part; 

2 hours. 

9 

.instructor Inspects 
C 1) To see that all safety precifiition& are observed, v 

2) To see that correct jacking procedures "^are used. 

3) To see that all bolts are installed correct ly And 
tightly. . M " 



k£CORD: 



1) View of left mount. 

2) V|ew of right mount. 

RECORD SCORING: Correct color-coded part has been i^8ta(lled. All bolts 

are installed correctly. ; 



. i 
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BWCK 01 Power Train 
UNIT 04 Clutch 



TEST ITEM: 
:T SECTION: 
.CTUAL TASK: 




^IME: 
.SCORING': 



Remove .and replace clutch assembly. 
Engine on chassis.- 



;REpORDI 
RECORD. SCORING: 



Color-coded part^ust be installed to replace opposite^ 
coldr-coded part. ' ^ ' 

2-3 hou^s. , \ 

Instrucior inspects ' , , 

1) To/see that all safety precautions are observed. 

2) Td^see t^dt correct jacking procedures are used. 

3) Assembly bolts and mounting bolts for correct 
installation and tightness. 

A)* Clutch.adjuatmen^s for/c«rr^ct free ttavel. 
5) To see that transmission shifts corBec;)tly when 
clutch is depresised with «rhgine running. 

1) Top view showing installation of transmission. | 

2) ^ Bottom view showing installation of clutch. ! 

Correct colbr-cod^d part has been installed. Cotjr^ct 
installation of transmission. • ! 
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BLpCK 01 Power Train 
UNIT 06 Drive Line 



TEST ITQl: 
UNIT SECTION: 
ACTUAL TASK: 

SCOtlING: 
RECORD: 



Replace universal Joint. 
Chassis. 

Color^U20lIed part must be installed to replace opposite 
tor-coded part. • 

1-2 hours. \^ 

Instructor itispecDs * /' 

1) To see thnt aliv safety precautions are observed. 

2) , To see that neiW j^arts are installed correctly. 

\ 



TopirVlew of unive^sil ^jdint. 



BECORD SCdRING: Correct color-coded p«i^\ha8 been installed. 



\ 



A 



/ERIC 



BLOCK 01 Power Train 
UNIT 07 Cooling 



Pressure te|4 cooling system. 



TEST IT&l: , 
UNIT SECriONr Engine on chassis/ stand. 



/ 



ACTUAL TASK: 

TIME: 
SCORING: 

RECORD: 



■'i Using pressure testing equipment, pressure test must be 



performed on cooling system. 
1/2 hour. 



A 



Instructor inspects , 

1) To see that testing equipment is correctly used. 

2) For correct reading of mete^ oi^ testing equipment 

View of tester installed on cooling system. 



RECORD SCORING: Correct installation of tester^ Scoring by instructor 

must be accepted. 



\ 
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BLOCK 01 Power Te^in 
IfNIT 07 Cooling 



TEST IT^: 
U^IT SECTION: 
ACIliAL TASK: 

TIME: 

V • 

SCbRfJ4G: \ 



RBCORD: 



Replace radiator hoses. . * 

Engine on chassis/stand • 

Color-coded parts must be Installed to replace opposltf 
color^coded parts. 



1 hour. 



,0 



Instructor ^ 

1) Inspects to see that hoseVare' Installed correctly 
and that clampt are tlghteo^^ properly. 

2) In&,.ects to see that cooling ^steoi Id refilled to 
the correct level. \ 

3) Inspects to see that there are nt^ leaks upon . 
completion^ 

4) Ope^rates engine until ncTrmal temperature Is reached 
and Inapects for proper circulation an « absence of 
leaks, i 

/ 

Top view showing both upper and lower hoses. 



RECORD SCORIIHG: Correct color-cpded parts have been inslalled. 



A 



\ 



\BtOCK01 Power, Train 
UNIT 07 Cooling" 
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TEST ITEM: 
UNIT SECTION: 
ACTUAL TASKJ 

TIME: 
SCORING: 



RECORD: 



Replace core plugs 
Engine oilxchassis/Btand 



Color-codedNDarts must iSp Installed, to replace opposite 
c0lor-*coded jpmrts. 

.1-72 hoy rs average, depending on engine. 
Inst rue toff 

1) Inspects all core? plugs for correct installat^lon. 

2) Inspects to see that all safety precautioijs^ are 
obQerved. 

3) Inspects to see that system has no leaks* 

4) Operates engine until.normal temperatutfe is reached 
to see that there are no leaks* 

1) view of left side of engine shoid-ng all plugs. 

2) View of right side of engine showing all plugs. 



Word SCOI^ING: correct colot-coded parts have been installed.^ 



\ 
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BLOCK 01 Power Train 
UNIT 07 Cooling 



T^ST, ITQ1: 
i/nIT SECTION: 
ACTUAL TASK: 



TIME: 
SCORING: 



RECORD: 



Replace water pump. 
Engine on chassis /at and. 



Color*coded part must be installed to replace opposite 
color*coded part. 

1-2 hours. ^ 

instructor 

1) Inspects all bolts for correct tightness. 

2) Inspects pimp for correct Installatioii, 

3) Inspects Hbse connection for correct installation/ 
and tightness. 

4) Inspects cooling sysieni level. . ^ 

5) Operates .engine until normal temperature ii reached 
and Inspects for any leaks which may develop. 

Top view showing pump and hoses. 



RECORD SCORING: Correct color^coded part has been installed. 



ERLC 



/ 



ILOCK 01 Power Train 
(IT 07 Cooling 
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TESt ITEM: 
UNIT^SECIION: 
ACTUAL TASK: 

T] 



r^E: 



/ 



.Scoring: 



RECORD: 



Replace thermdstat. 
Engine on chassis/ stand. 



/ 




toior-coded part must be'lnstalled to replace opposite 
color-coded part. 

1/2 - 1 hour. 

Instructor / ^ ^< 

1) Inspects to see that old gasket jna^erlal is removed \ 
completely. \ 

2) Inspects to seeythat thermostat .Is Installed 
correctly; ' 

3) Inspects thermostat houslxlg bolts for correct 
Installation atMl tlgjitness. 

4) Inspects hose/ connections for correct tightness. 

5) Inspects to see that correct cooling system water 
level Is maintained. , 

6) Operates engine to see that normal engine temperature 
Is malntaiftid . 

1) View with thermostat housing removed showing Instal- 
lation o^ thermostat. 

2) View of completely assembled cooling system showing 
thermostat housing and hose connections. 



RECORD SCORING: Color-coded part has been correctly Installed. 
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BLOCK 01 Power Train 
UNIT 07 Goo ling 



TE5T ITm: 
UNIT SECTION: 
ACTUAL TASK: 

ft 

TIME: . 



. SCORING: 



RECORD: 



Remove and replace fan belt. 
Engine on chassis /stand. 

Color-coded part must be Installed to replace opposite 
color-coded part. 

1/2 hou/. 

./ ■ 

Inst j{ictor Inspects 

1) /Wits for correct tightness. 

2) / ^it -for correct tlght:nes8. 

View ,f rom top showing installation of fan belt. 



RECORD SCORlNGt Color>coded part has been correctly installed. 



■ / 
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BLOCK 02 Fuel and Exhaust 
UNIT 02 Fuel Delivery 



TtST ItEM: 
UNIT SECTION! 
ACTUAL TASK: 

TIME: 
SCORING: 



Replace fuel pump. 
Engine on chassls/dtand. 

Color-coded p^rt must be installed to replace opposite 
color-coded part. 

1 hour. \ r 

Instructor inspects 

1) To see that all safety precautions are observed. 

2) To. see that new pump is installed correctly and 
that -all fittiiigs are tightened^ properly. 

3) JPor any fu^l leaks. 

4) to see that engine tuns proper ly^, 



' R^ORD: View of hew pump showing all bolts and connections. 

RECORD SCORING! CoJLor-coded part Hl^is been correctly installed. 



BLOCK 02 Fuel and Exhaust 
UNIT 02 Fuel Delivery 



TEST \im\ 
UNIT SECTION! 
ACTUAL TASK: 

TIME: 
SCORING: 



RECORD: 



Remove and replace fuel {filter. > 

. / r 

Engine op chassis /stand/ 

Color-coded part must be installed to replace opposite 
color-coded part. . 

1/2 hour. ♦ V 

Instructor inspects 

1) To see that all safety precautions are observed. 

2) To see that filter is Installed properly.. 

3) To see that there ar^ no fuel I'ealcs. 

View of filter showing all connections. / 



RECORD SCORING: Color-coded part has been correctly Installed. 



B1jOCk\02 Fuel and Exhaust 
UNIT 1Q2 Fuel Delivery 



\ 

\ 

TEST ITEM: 
UNIT SECTION: 
ACTUAL TASK: 

TIME: 
SCORING: 

RECORD: 



oppasl te 



Remove, test, and replace ajLr cleaner. 
Engine ''on chasels/stand* 

Color^coded part ngiust be Installed to replac 
coloTTPoded part, 

1/2 hour. . 
Instrulrtor iitepecta 

1) To see that correct test Ts made-usl^g light balb< 

2) To see that new filter 1% Installed correctly. 

Top view of new filter (air cleaner cover removed)* 



RECORD SCORING:' Color-coded part has been correctly installed • 



Bi:OCK 0(2 
UNIT 02 



Fuel and Exhaust 
Fuel Delivery , 



TEST ITEM: 
UNIT SECTION: 
ACTUAL TASK: 
TIME: 
I SCORING: 



RECORD: 



RECORD SCORING: 



Replace intake maniiEpld gaski^ts. . ^ 

Engine on chassis/stand . 

New gaskets must be installed. 

1-2 hours. 

Indtructpr 

1) Inspect? to seb that all safety precautions are 
observed* 

2) Inspects for ^ correct Installation of manifold. 

3) Inspects for cot;rect torquxng of bolts. 

4) Inspects for any water ot vacuum leaks. 

5) Operates engina for smooth running performance. 

^ Top view of engine 'shoving manifold, all );(olt3 a'ncl^ 
connections. 



^parts have been installed and verified' by 
IhstTuctor • 



BLOCK 03 Electrical 
UNIT 01 Ignition 



TEST ITEM: 
UNIT SECTION: 
ACTUAL TASK: 

TIME: 

SCORING: 



RECORD: 



Remove, gap, and replace spark plug^s. 

Engine on chassis/stand. 

C^lof^coded parts must be Installed to replace opposite 
'color-coded parts. 

Dependent upon engine type (1965-70 Chevrolet V-8: 1-2 ^ 
hours) . 

Instructor inspects , 

1) Plui gaps. 

2) Tightness of Installed plugs. 

3) Correct location of wires. 

A) To see that engine operates smoothly. 

1) View of plugs showing position of wires. ^ ■ 

2) View of cis' illoscope scifeen. 



4 1 

RECORD SCORING: Colgr-'coded par^s have been 'correctly installed J 

OsVill<)Scope screen shows, normal spike lines. 



|LOCK 03 Electrical 
UNIT 01 Ignition 



TEST ITEM: 
UNIT SECTION: 



AqTUAI. TASK: 

TIME} 
SCORING: 

i 

I 



RECORD: 



Replace **open'^ spark plug wire. 



Engine on .cjiassl 



s/stand. 



Using osclllosq^e, defective part must be loct ed 
removed » a^d r^j^li^jdd with new color-coded part. 



1 hour. ✓ \ i 
Instructor i 

1) Perforins ^nlspection for correct connection of 
Qscllloscd^e. 

2) Performs iaspectlon for correct Installation 
of replaced ^park plug wire. ^ 

3) Observes oscilloscope screen for normal firing 
lines. ! 

4) " Inspects t6 see that engine runs smoothly. 

\ 

1) Top view shewing all spark plug wires. 
^ View of osc/illoscope screen. 



RECORD SCORING: Co^or-coded part has been correctly installed. 

Ostilloscope screen shiiws normal firing lines. 



/ 
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A 



BLOCK 03 Electricafl 
UNIT 01 Igniti^on 



I, 



< \ 



TEST ITIM: 
UNIT SECTION;' 
ACTyAL.,T,AS| 

TIME: . 
SCORING: 



Rel|iove and replace distributor points i^nd conden&er. ' 

■ \ " ■ ■ ■ 

Eng\r 



ne on chads Is /stand. 



/ I 



ColorVccdfed p^rt must be installed to replace tjppoaite 
color-^oded'part. ; , i •• 



\ 



1 hour. 



\ 



Instructo^^ performs 

11 Inspection of distrils^utor fof correct location 

of parts. V . 

2) " ObaervatVon of dwell rteter for mrrect reading. 

\ ' " \ . " ■ - 

RECORD: 1) View of oj^en dJstributot/ 

2) View' of dii^tributor shying distributor xap. 

3V 'i'iew of dwell meter /fading. ' "^^ — ~' 

RECORD SCORING: Color-coded part \ias been correct Installed, ^well 



meter reading is dorrect 

\ ■ 
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BLOCK 02 Elect/rical 
UNIT 01 Igi>i/tion 



TEST item; 

/ 

UNIT SEOtlON: 
ACTUAL/TASK: 



SG0RING: 




Replace distributor cap. 

% \ 

Engine on chassis/stand. 

Color-coded parr, must be Installed to replace opposite 
color-coded part. ^ \ , , ' 



1 hour. 



\ 



Instructor performs \ 

1) Inspection of all wires for correcft\ connections 
Into cap. ' \ 

2) Observation of engine for srtpbth running performance. 

RECORD: \ Top view showing all wire connections. 

REtORD SCORING: 1- (^olor-coded part has been correctly installed. 



/ 



ERIC 



\ 
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/ 




K 03 Electrical 
1 Ignition 



T^ST ITEM: 
UNIT SECTION: 
ACTUAL-TASK: 

TIME: 
SCORING : 



RECORD: 



RECORD SCORING: 



Test and replace ignition coil. 
Engine on chassis/stand* 

Color-coded patt muat be installed to replace opposite 
color-coded par t^, > 

1 hour. 

Instructor \ 

1) Inaipect . to see that correct tester connections 
are completed. 

2) Observes coil tester for correct reading. 

3) Inspects to see that new coil is installed 
properly. 

4) Operates engine for correct running perfotmancc. 

1) *View of coil tester fShowitig read-^ngs. 

2) View of coil connecjtlon. ' ' 

Color-coded part has been correctly installed. 
Coil tester readings are correct. 
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BLOCK 03 Elfctctrlcal 
UNIT 04 Charging 



TEST ITEM: 
UNIT SECTION: 
ACTUAL TASK: 

\ 

TIME:\ 
'SCORING: 



Te^^ output of generator. • 
Engirt^ on ctiassis/stand. 

Proper ^est procedure must be followed and correct 
read ingfl must be recorded. 



1 hour. 



\ 



RECORD: 



Instructor \nspects | 

1) 'All mettfr connections for correct location. 

2) Test pr.o^edure for proper sequence. 

3) Meter reading for proper recording. ' 

View of meter ^howlng all' connections and readings 



RECORD SCORING: All meter readings properly recorded. 



/ 



I 



BLOCK 03 Ele ctrical 
UMIT 04 Chflrging 



I . 



TEST ITEM: 
UNIT SECTION;: 



ACTUAL TASK:i 



rriME: 



SCORING : 



RECORD; 

RECORD SCORING! 



Remove and replace generator. 
Engine on chassis/stand. 



Color-coded part must be installed to replace opposli 
color-coded part. 

1/2 hour. 

Instructor inspects 

1) To see that all safety precautions are observed. 

2) To see that all wires are connected properly. 

3) All mounting and adjusting boltsi for correct 
installation. 

4) Fan belt tightness. 

5) To see that cliarglng system operates properly 
with engine running. 

1) View of generator. 

2) View of deflected fan belt. 

Color-coded part has beef correctly installed. Fan 
belt shows correct tensibnl 



BLOCK 03 Electrical 
UNIT 04' Chargi^ 
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TEST ITHM: 
UNIT SECTION: 
ACTUAL TASK: 

TIME: 
SCORING: 



RECORD: 



Turn commutator on lathe < • 
Individual armature. 

Red score on jc(»nmu^ator must be' removed « but blue 
marking in groove which shows maximum depth must 
remain 

1 hour. 



Instructor Inspects 

1) ^ To see that armature is installed in lathe 

correctly. 

2) To. see that red groove is .removed and commutator 
is left with a smooth finish; 

3) . To see that blue maximum depth groove is still 

visible. 

A) To see that commutator is undercut correctly. 

1) View of armature mounted in lathe. 

2) View of commutator at completion of undercutting. 



RECORD SCORING:, Only blue proove remains visible on commutator. 

Commutator has smooth finish. 



L 



BLOCK 03 Elect^cal 
UNIT OS Startli 



TEST ITEM: 
UNIT SECTION: 
ACTUAL TASK: 




V 



^IME: 

\ 

SPRING: 



RECORD: 



Replace starter drive — on ^glne 

Engine on chassis/stand • 

ColJr-coded part must be installed to replace oppoaitfe\ 
color--coded part. 

Dependent upon engine type (1965-70 Chevrolet: 1-2 
hours) • 

Instructor inspects 

1) Armature for correct location of drive parts. 

2) Assembled starter for correct assembly. « 

3) Performance of starter during bench test. 

4) Starter mounted on engine to see that mounting 
is correct aiid all wires are connected properly. 

5) To see that engine starts properly. 

1) View of armature showing all drive parts. 

I) View of assembled starter. 

3) View of starter mounted on, engine. 



RECORD SCORING! Color-coded part has been correctly installed. All 

housings bolted correctly on assembled starter; all 
bolts and wires located correctly on starter mounted 
on engine. 



\ 



BLOCK 04 Chassis and Body 
UNIT 01 Front Suspension 



■4 

/ 



"tEST ITQI: 

t 

UNIT SECTION: 
ACTUAL TASK: 

TIME: 
SCORING: ' 



Replace front end stabiliser links. 
Test chassis. 

Color-^coded part must be installed to replace opposite. 
color*coded part. , 

I Fibur. ' 

Instructor inspects 

1) I To see that safe Jacking procedures are uj.ed. 

2) I To. see that all parts are Installed correctly. 

RECORD: Fr^nt view showii« all parts of .stabilizer links. 

RECORD SCORING: Color-coded part has been correctly Installed. 
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BLOCK OA Chassis and Body 
UNIT 01 Front Suspension 



TEST ITfM: 
UNIT SECTION: 
ACTUAL TASK: 

TIME: 
SCORING: 



/ 
/ 

RECORD: 



Replace lower ball j.pints. 
Test chassis. 

Color-coded parts must be installed to replace opposite 
color-coded parts. 

2-3 hours. 
Instructor 

1) Inspects to see that safe Jacking procedures are 
used. 

2) Inspects to see chat all parts are installed 
correctly and that bolts are tightened properly. 

3) Road tests vehicle for proper operation. 

Front view showing installation of new parts. 



RECORD SCORING: Co lor- coded parts have been correctly installed. 

Road test indicates proper operation of vehicle. 



T 
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BLOCK 04 Chasdls and Body 
UNIT 01 . Front Suspension 



TEST ITEM: 
UNIT SECTION: 
ACTUAL TASK: 

TIME: 
SCORING: 



Replace tie rod ends. 

\ 

Test chassis. 

Color-coded parts must be installed t(p replace opposite 
color-coded parts. 



1-2 hours. V 



Instructor inspects 



RECORD: 



1) To see that safe jacking procedures are used. 

2) To see that all patts are correctly installed. 

3) To see that correct toe-in adjustment has been 
per forme?.. / ' ' 

View of tie rocl't 



RECORD SCORINIG: Color-coded parts hiive been correctly installed. 



</ 



0 0 « 



i 

' BLOCK 04 Chassis and Body 
UNIT 01 Front Suspension 



\ 



TEST IJEM: 
UNIT SECTION: 
ACTUAL TASK: 

^tlME: 
.SCORING: 



RECORD: 



Repack front wheel beq^^^ngs. < ^ * 

Test chassis/brake mockup. - *- - ** 

Wheel bearings must be removedi, cleaned, and repacked. 
with' rtew lubricant. 

1 frour. 

1 

Instructor Inspects ' 

1), Tb.^ see that all parts are thqfoughly cleaned. 
Jt) To see tbit iarts are Repacked with lubricant 

?roperly. JL* , - 
o ste^rthat piHTts are properly Installed. 
A) tor proper adjustment procedures. ' . 



./ 



1) View p.f parts removed from drum. 

2) View,o£ cleaned parts. • . 

3) -View of par^s replfftffed into drum. ^' * %' 

4) 'view of adjusting nwts and cotterpin insta-llatidn. 



RECORD SCORING: Parts removed have bee.n cleaned and replaced. ^ 

Adjustments are correct; instructor verification. 



^LOCK OA Chassis and Body 
.UNIT 01 Front usper.slon 



TEST ITEM: - 
UNIT SECTION: 
ACTUAL TASK: 

TIME: 
SCORING : 

RECORD: 



V 



Adjust front wheel bearings. 
Brake mockup/test chassis. 

Adjustlr^ nut might be tightened to proper Indicator 
mark. j 



1/i hour. 



Instructor Inspects 

1) For correct location of adjusting nut. 

2) For correct Installation of cotterpln. 

View of adjusting nut and cotterpln. 



RECORD SCORING I .Red Line on adjusting nut Is vertical, .yellow line 

is horizontal. Cotterpln Installed and cut proi3crlyi 



BLOCK 04 Chassis and Body 
UNIT 02 Rear Suspension 



TEST ITEM: 
UNIT SECTION; 
AciUAL TASK: 

TIME: 
SCORING: 



Replace front shock absorbers. 
Test; chassis. 



.1 , 



foior-coded; parts must be installed to replace opposite 
''''^color-coded parts, " 

1-2 hours. 
Instructor 

1) Inspects to see that proper Jacking procedures are 
used. 

2) Inspects to see that all new parts are correctly 
installed. 

3) Road tests vehicle for' prjper operation. 

i 

1) View through coil springs showing new parts. 

2) Top view showing upper bushings and retaining 
nuts and washers. 

3) Bottom view showing lower bushings and retaining 
nuts and washers. ^ 

RECORD SCORING: Color-coded parts have been correctly Installed. 



ilECORD : V, 



\ 
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BLOCK 04 CTiaa-sis and Body 
UNIT 02 Rear Suspension 



TEST ITEM: 



UN IT. SECT ION: 



ACTUAL TASK: 



TIME: 



SCGKINIG: 



RECORD: 



Replace rear spring shackles. 

Test chassis. , \ 

Color-coded parts must be Installed to replace opposite 
color-coded parts. ' 

1-2 hours. . ■ ' 

Instructor J 

1) 'Inspects to see that correct jacking procedures are 
usedr 

2) Inspects to see that new parts are correctly 
w installed, 

3) Road tests vehicle for proper operation. 

View of shackles showing installation of new parts. 



RECORD SCORING: Colbr-coded parts have been correctly installed. 



\ 



\ 
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BLOCK 04 Chassis and Body 
UNIT 04 Steering (Standard) 



f 



TEST ITEM: 
LNIT SECTION: 
ACTUAL TASK: 

TIME: 



Replace steering gear. • 
Test chassis. / 

• • • ' 

Color-coded part must be installed to replace opposite, 
color-coded part. 



3 hours. 



A 



SCORING: 

4 



RECORD: 



Instructor — / 

1) Inspe^cts to see that safe procedures are used. 

2) Inspects to see that Pitman arm puller i^ used 
correctly. 

3) Inspects to see that new steering gear is installed 
corj?ectly. 

4) Ifload tests vehicle for correct operation. 

1) Top view showing steering gear installation. 

2) Bottom view showing Pitman arjn and linkage. 



RECORD SCORING: Color-coded part has been correctly installed. 



BLOCK 04 Chassis and Body 
UNIT Of Lubrication 



I / ■ 
TEST ITEM: ■ 

UNfT SECTION : 
^^UALTASK: 
/TIME: ^ ^ / 

SCQRING: ,\ 



RECORD: 



Lubrlcat^e .chassis. 

/ 

Test chassis* 

All lubrication points must be lubricated. 
1/2 hour. 

Instructor Inspects 

1) To see \ that all fittings are properly lubricated • 

2) For proper use and care of lubrication equipment. 

Instructor verifies proper lubrication procedures and 
completion. 



RECOjRD SCOHING: Instructor verlf ication< 



/ 




f 



BLOCK 04 Chassis and Body 
UNIT 07 Lubrication 



\ . 

\ 

TfeST JTEM: 
UNIT SECTION: 
ACTUAL TASK: 
TIME: 
SCORING: 



Raise <;ar on lift. 
Test chassis. 

Test chassis must be properly raised on lift. 
1/2 hour.' 

Instructor inspects 

1) To see that vehicle is located properly over 

rift. 

2) To see that safety precautions are observed in 
use of lift. / 

3) To see that vehicle is lifted completely and 
safely. 

1) Front view under -vehicle showing contact of 
lift to vehicle. 

2) Rear view under vehicle showing dontact of 
lift to vehicle, 

RECORD SCORING: Proper contact to lift to vehicle; vehicle has been 

lifted properly. 



RECORD: 



ERiC 



{ 
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BLOCK 04 Chassis and Body 
UNIT 07 Lubrication 



« • 



TEST ITEM: 
UNIT SECTION! 
ACTUAL TASK J 

TIME: 

SCORING: 



RECORD: 



RECORD SCORING! 



Replace oil filter. 

Test chassis. t \ 

Color-coded part nmst'^ insUtled to replace opposite 
color*coded part. 

1/2 hour. 

Instryctor 

1) Innpects to sef that special tools are properly 
utilised. 

2) Inspects to see that gasket surfaces are cleaned 
properly. 

3) Inspects to see >hat, new filter Id installed and 
tightened properljrV 

A) Operates vehicle toNiest for correct oil pressure 

and to inspect for lekks. 
5) Inspects to see that ptoper oil level is maintained. 

Top view showing InstallatioV of new oil filter. 

Co^r-coded part has been correctly installed. 



ERIC V 
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1 f^ml 



"block 04 ■CftkS~sIi'""a^ Body 
UNIT 09 Tires 



TEST ITEM: 
UNIT SElirriON: 
ACTUAL TASK: 
TIME: 
SCORING: 



RECORD: 



Repair inner tube. 
Test chassis. 



Tire must \be removed, repaired, \nd replaced. 



.1 hour. 



\ 



RECORD SCORING: 



Instructor Inspects 

1) To see that proper vehicle jacking is used . 

.2) To see that tire is removed properly from wheel. 

3) TO verify puncture. in inner tube. 

4) To see that new patch is applied correctly. 

5) . To see that new patch does not leak air pressure. 

6) To see that tire. and tube are assembled onto 
• wheel properly and thalt correct air pressure 

is maintained. 

7) Jo see that tire is replaced onto wheel and 
t ight ened proper ly . 

I 

1) View of puncture wound on inner tube. 

2) View of patch iii^talled over puncture on Inner 
tube. 

3) View of fully inflated tire replaced on test 
chassiB^. • 



/ 



A 



New patch has b^en correct ly^ Iftstal led on inner tube, 
wheel replaced\on test chassis. Instructor verification. 



/ 

/ 
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BLOQK 04^. Chassis and Body 
UNIT 09 Tires 



\ 



TEST ITEM: 
UNIT SECTION: 
ACTUAL TASK: 

TIME: 
SCORING: 



RECORD : 



Replace tire valve assembly. ' 

Wheel frop test chai^sls. \ 

Color-coded part must be installed to replace opposite 
color-coded part. 

1/2 hour. . 

Instructor inspects 

1) To see that tire .is separated from wheel properly^^ 

2) To a4ie that old part is reni6ved properly. > 

3) To see that new part Is installed properly. 

4) aTo see that tire is inflated pwjperly. ' 



Top view of wheel showing installation of newj part. 



RECORD SCORING: Color-coded part has been correctly installed. 
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BLOCK OA Chassis and Body 
UNIT 09 Tires 



TEST ITEM: J 
UNIT SECTION: 
ACTUAL TASK: 

TIME: 
SCORING: 



RECORD: 



RECORD SCORING: 



Rotate four wheels. 
Test chassis. 

Number-coded parts must be exchanged for opposite 
number-coded parts. 

1 hour. 

Instructor inspects- 

1) To'see that proper jacking procedures are used 

2) To see that njmber-coded parts are replaced in 
location by opposite number-coded parts. 

3) To see that pdrts are installed and tightened* 
properly. 

1) View of left side of chassis. 

2) View of right side of chassis. 

Number-coded parts have been installed in correct 
location. 
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BLOCK OA Chassis and Body 
UNIT 09 Tires 



TEST ITl'^I: 
UNIT SECTION: 
ACTUAL TASK- 
TIME: 
SCORING: 



Balance wheels, off of test chassis. 
Wheels from test chassis. 

i ■> 

Balance weights must be Installed in proper location. 
1/2 hour I 

Instructor inspects to' see thdt proper weightSv«re 
installed in proper location. \ 

) 

Top view of wheel showing installation of weights. 



RECORD: 

RECORD SCORING: Weights have been correctly installed. 



\ 




BLOCK 04 Chassis and Body^ 
UNIT 11 Wheel Bearings (I*ar). 



TEST ITEM: 
UNIT SECTION: 
AdTUAL TASK: 

TIME: 
SCORING: 



RECORD:, 

RBCORIJ SCORING: 



Replace rear axle bearings. 
Test chassis. 

Color-coded part must be installed to replace opposite 
color-coded part. — 

•• • - 

1-2 hours. / 

Instructor * 

1) Inspects to see that proper jacking procedures are 

uded. - " 

2) Inspects to see that proper, ranoval. of axle is 

performed. 

3) Inspects to see that removed axle is installed in 
hydraulic press jiroperly and t'hat pressing Is done 

correctly. , 

4) Inspects to see that nefo bearing i« pressed onto 

axle correctly. • 
,5) inspects to see that axla Irf replacfed ^correctly. 
,6^ Hoad tests vehicle for proper operation. 

view of removed axle showing installation of new parts 
■ , • 

Color-coded 'parts have been correctly installed. 
Instructor., verif ication . 



BLOCK 04 Chassis and Body 
UNIT 14 Brakes 



TEST ^ ITEM: 
UNIT SECTl^: 
ACTUAL TASK>- 

tiMt: 
SCORING: 



RECOftD: 



Replace hydraulicr brake tubing. 
Test chassis/ 



Color-«^Mled part must be installed to replace opoosit 
color-coded part. 

1 hour. 

Instructor 

1) 'Inspects: to see that. new line is flared correctly 

2) Inspects to see that new part is installed and 
tightened properly, 

3) Tests for leaks. 

1) View showing removed brake tiibing with new f iar?^ 
at>plied<. 

2) V|.ew of replaced tubing on chassis. 



RECORD SCORING: Colorhcoded part has bqen correctlv installed. 
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BLXK OA Chassis ^and Body 
UNIT 13 Brakes (Disc) 



TEST ITEM: • 
UNIT SECT TON: 
ACTUAL TASK: 

TIME: 
SCORING: 



RECORD: 



Replace pads on front disc brakes. 
Test chassis (optional). 

Co/or-coded parts must be installed to replace opposite 
cqlor-coded parts. 

1 hour. • . 



MV^d prop£:rly, 



/instructor . 
1) Inspects to *see that proper jacking procedures a r^ 

used. 

/ 2) Inspects to see that old parts- are ifBP^d p 
/ 3) Inspects to see that new parts are Itretalled 
' correctly and that all retaining plns^^tnd clips 

are in place. 

A) Inspects to see that wheel Is replaced correctly. 
5) Road tests vehicle* for correct operation. 

View of disc brake assembly showing installation of 
new parts. 



RECORD SCORING: Color-coded parts have been correctly installed. 



ERIC 



BLOCK OA Chassis and Body 
UNit lA Brakes 



TE^T iTEM: 
.UNI1>SECTI0N: 
ACTUAL TASK: 



TIME: 
SCORING: 



RECOHD: 



Replace brake shoe'<- 
Brake mockup. 

Color-coded parts must be installed to replace opposite 
color-coded parts. ^ • ' 

1/2 tiour - 1-1/2 hours. 

Instructor j.nspects 

1) Brake shoe parts to^see that all parts aru installed 
_ correctly. _ 

2) Brake pedal to see ^!iat pedaFHeight is above 
accepted indicator line. 

1) Front view through op^n drum showing lastallation 

of new brake shoes.* , 
*2) View of depressed pedal, ' 



ftECORD SCORING: Color-co^fij^ parts have been correctly installed. 
f Depressed pedal abQve accjepted indicator line. 



• • ■ r 




B.'.OCK OA Chassis and Body 
UNtV 14 Brakes 



TEST ITIiM: 
UNIT SECTION: 
ACTUAL TASK: 

TIME: 
SCORING: 



RECORD: 



Adjust and bleed brakos. 

\ 

Brake mockup. | 

Brake pedal b0 low' accepted Indicator line when 
depressed must be returned s6 that depressed-p42dai 
is above accepted indicator line. ^ 



1/2 ho 



i 



Instructor inspects j 

1) To see that master cylinder Is full of fluid, 

2) To see that depressed brake pedal is above 
accepted indicator line. 

View of depressed brake pedal. 



RECORD SCORING: Pedn 1 heigh" is above acciepted indicator line. 



/ 



BLOCK 04 iJhassis and Body 
UNIT 14 Brakes 



TEST ITDl: 
UNIT SECTION: 
ACTUAL TASK: 

TIME: 
SCORING: 



RECORD: 



Turn brake drum on lathe. 
I 

Brake mockup. 

Red score on drum must be removed, but blue marking in 
groove which shows maximum depth of •060" must rema\n. 

1 hour. 

Instructor . inspects 

1) Drum to see that red groove is removed anil th il 
drum is left with a smooth finish. 

2) To see that blue maximum depth groove is si ill 
visible. 

3) To see that aH-"aafety precautions^ arc; observe J 
while operating lathe. 

View of Inside of drum. 



RECORD SCORING: Red groove has been removed and bhio groove is still 

visible. 



BLOCK 04 Chassis and Body 
UNIT U Brakes 



TEST ITEM: 



ACTUAL TASK: 



Rep ^'^ce master cylinder. 



UNIT SECTION: Brake mickup/test chassis. 



Color-coded part must be installed io replace opposite 
color-coded part.' . 



TIME: 1 hour. 

./ ' 
SCORiN(f: Instructor inspects 

J.) All connections and mounting bolts. ' 

2) To see that master cylinder is full of .fluid. 

3) Toe board clearance. Which should be 1/4 to 3/H 
inch. 

4) Depressed brake ped&l to see that height of pedal 
is above- accepted J^idicator line. ' 

RECORD: 1) Top view of cylinder showing all connections and 

^ mounting bolls. 

2) View of partifilly depressed pedal. 

3> View of fully Ndepressed pedal. 

4) View of open master cylinder. 

RECORD SCORING: Color-coded part has been correctly installed. Partially 

depressed pedal shows proper toe board Gi:^arancc; fully 
depressed pedal shows height of pedal abovt accepted 
indicator line. Open master cylinder indicates fluid 
level at full mark. 



,BLOCK 04 Chassis and Hody 
'UNIT 14 'Brakes 



TKST ITRt: 
UNIT SI-CTfON: 
ACTUAL TASK: 

TlMt: 
SCORING: 



Rt'place whet;! cylinder, bleed line. 
Brake mockup. 

Color-c^ded part must hv Ins'tallod to replart^ ^ppo-ite 
color-coded part. ^ 

1 hour - 1-1/2 hours. 

Instructor Inspects 

1) To see that all brake shoo parts arc instal 
correctly. 

2) To see that wheel cylinder an(i .ibing arc- insta i In- 
correct ly. 

3) To see that master cylinder is full of tlui 1. 

A) To see tliat depressed brake pedal height i> t «>v<- 
accepted Indicator line. 

1) View of front through open drum showinp, rclj^uc :i 
brake shoe parts. / 

2) Top view showing wheel cylinder boUs and tubing. 

3) View of depressed brake pedal. 



RtXOiii) SCORING: Color-coded part has been correct ly% instal U a 

Depressed brake pedal is above accei|te 



ted i nd it at r ! i nc 



) 




^ BLOCK 05 Basic Equ^'pment and Tools 
*UNIT 01 Jacking / 



VkST IT134: 
U^T SECTION: 



TASK: 



ACTl)^ 



TLME: 



SCORING: \ 



RECORD: 



Support vehicle on. 'Ja<-k stand. 
Test chassis. 

Chassis must be lifted and supporttjd correctly on 
« four jack stands. 

1/2 hour. . 

Instructor Inspects 

1) To see that, vehicle la lifted bv correct jaciNliv; 
points. 

2) To see that jack stands aru posit loniid correctly 
under both frortt and rear of chassis. r 

3) To see that vehicle Is posi t Ion(.»cT 'correc t ly «ind 
safely on jack stands. 

■^1) View of ftont ] ick stands from under chassis. 
[) View of rear jack stands from under c^cis^^s. 



RECORD SCORMG: Ji^k stands are in correct position. 



c 



f 



Aclmlnlstration :.nd Sroririg Proctdures 

Perhaps the roost lucid way In which to describe the. administration 
and scoring procedures developed for the automob L].e mechanics best area Is 

by example. The test material Is actually a matrix of test ^teros arranged 

'/ • • 

In one*to*one correspondence to the behavloi^al objectives used In the ESCOE 

system to describe the curriculum. The classrocn Instructor Identifies the 

objectives upon which he wishes to test his class. Depending upon whether 

the test Is being used for diagnostic purposes regarding competency of an 
« 

Indlvlduai student or for curriculum or Instructional analysis of the en* 
tire class, Items* parallel to the Identified q^jectlves ar^ chosen from 
the test matrix and assigned to students. 

For student diagnosis* one student may fa(e asked to spend a «week (ap- 
proximately 30 hours) taking the entire battery for a particular level of 
the curriculum. For Instructional analysis! several students may be asked 
to take only a few Items ranging across the total curriculum and requiring 
only one or two days (four to ten hours)* / Regardless of the purpose of 
testing ,\ It Is assumed that the test wliy be administered on schdol-owned 
equipment ^nd that this equipment will b^ selected for Its similarity to 
equipment u^on which the students have i>een Instructed. 

To Illustrate the acknlnlstratlon procedures, let us suppose that John 
Doe has been assigned the test Item Involving replacement of a master cylln- 
der. this Item could be performed on either of the proposed test equipment 
unlt^ (test chassis or brake mockup) or could b^ performed on one of the 
optional test units, depending upon the type of braking system to be tested. 
In this example let us assume that the brake mockup has been selected for 



• ()()- 



'the lost booausu thf wlK-i'l buarluK l^'m Isbclim attempted on t lu- test, 

chassis and John is to demonstrate Wis skills on a standard braking system. 

John is assigned the brake mockup, which has a red master . cylinder and 
i« equipped with a clear plastic drum so that the yellow brake shoes can be 
observed when the pedal is depressed. The unit has a range-marker which 
• Indicates to the student how much pe^l depression should be allowed. 

After John^has checked the unit, he reports to his instructor and 
checks out the replacement cylinder, which is color-coded silver. John/ 
replaces the master cylinder, bleeds the lines, ^nd tests the pedaL. When 
he is satisfied, returns the red-coded cylinder; .the instructor records 
John's completion, time and goes with John to^inspect l)is job. He checks 
the connections and mc^unting bolts, checks the fluid in the cylinder, and 

depress !S the brake" pedal. 

Two Polaroid pictures are taken of the unit with the brake pedal de- 
pressed. The first shot'Shows the color of the cylinder and the height of 
the pedal. If the pedal is depressed beyond the acceptable range, the stu- 
dent has failed to replace the cylinder properly. If the pedal cannot -be 
depressed, too much fluid has been placed in the cylinder, potentially in- 
: dicating an inadequate performance on the part of the student. The second 
Polaroid shot shows the same depressed pedal but focuses upon the shoes to 
indicate that they are working. 

Thus the performance has been timed and graded as to adequacy in an 
objective, p'ermanent record form. Most of the automobile mechanics test 
items are administered and scored in a similar manner. 
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Kiuld Heviuw and Kuc ununcndal ions 



Due to the time limitations of the contratt, the close of school, and 
the t imp ; required fpr construction of on-the-^scene units, only fi^ld review 
rather than fielc} testing was conducted. Time limitations also railed to 
allow for the construction ^^ore than a simply Illustrative^ unit; however, 
enough exploration was performed to assure the feasibility of constructing 
units such as tliose proposed In this/ report. *Test subsections-described to 
a.group of five vocational educato^s^ecelived very, satisfying acceptance. 

Field testfftg should definitely be conducted — but only after several 
testing units are constructed. . 



